Background: Dietary supplements are regularly used by a majority of the American population, and usage by health professionals is also common. There is considerable interest in usage patterns within the population and in the reasons for using dietary supplements. The "Life...supplemented" Healthcare Professionals 2008 Impact Study (HCP Impact Study) surveyed usage of dietary supplements by physicians in three specialties: cardiology, dermatology, and orthopedics. Methods: The HCP Impact Study was conducted online by Ipsos Public Affairs for the Council for Responsible Nutrition (CRN), a trade association of the dietary supplement industry. Respondents were 900 physicians, including 300 each from three specialties -cardiology, dermatology, and orthopedics.
Background
Most American adults use dietary supplements, as documented by numerous surveys, including the National Health and Nutrition Examination Survey (NHANES) and the National Health Interview Survey (NHIS) [1] [2] [3] [4] . Recognizing that nutrient shortfalls are common in U.S. diets, the 2005 Dietary Guidelines for Americans and the recommendations of groups such as the American Dietetic Association and the National Osteoporosis Foundation emphasize improving food habits but also recognize that dietary supplements can play an important role [5] [6] [7] . The 2010 Dietary Guidelines for Americans identify seven "nutrients of concern" because of low intakes in the general population or in some population groups and recognize that "in certain cases, fortified foods and dietary supplements may be useful in providing one or more nutrients that otherwise might be consumed in less than recommended amounts." [8] Some experts have recommended the routine use of a multivitamin for many adults, in order to ensure adequate nutrient intakes of a variety of vitamins and minerals [9, 10] . Calcium and vitamin D are critical to ensuring bone health and may also impact other health conditions, and shortfalls in intake are widespread [11, 12] . Supplemental intakes of the omega-3 fatty acids EPA and DHA have been shown to improve cardiovascular health and may also confer other health benefits [13] . Some but not all studies indicate that specialty products such as glucosamine and chondroitin sulfate may have a favorable impact on the health of the joints [14, 15] . Botanical products may have a variety of health benefits, and the Office of Dietary Supplements at NIH, in cooperation with the National Center for Complementary and Alternative Medicine (NCCAM), has funded numerous academic research centers to undertake further research in this area [16] .
Health professionals including physicians have an interest in healthy lifestyles and in habits that may contribute to wellness, potentially including the use of dietary supplements. Some surveys of physicians suggest that they are as likely as members of the general public to use dietary supplements [17] [18] [19] [20] . We have previously reported on a 2007 survey of dietary supplement use in physicians and nurses [21] . We now report the findings of a 2008 survey of the use of dietary supplements by cardiologists, orthopedists, and dermatologists, and the extent to which they recommend dietary supplements to their patients.
Methods
The Council for Responsible Nutrition (CRN, Washington, DC), a trade association representing the dietary supplement industry, contracted with Ipsos Public Affairs (New York, NY) in 2008 to conduct a "Life...supplemented" Healthcare Professionals Impact Study (HCP Impact Study) -the second of a series of surveys of health professionals regarding their dietary supplement use and whether they recommend dietary supplements to patients. "Life... supplemented" is a consumer wellness initiative funded by a number of CRN member companies [22] .
The survey questionnaire was administered online between August 28 and September 12, 2008, to 900 physicians, including 300 cardiologists, 300 dermatologists, and 300 orthopedists. The sample size for each specialty was selected to provide a 95% confidence level that the margin of sampling error for the estimates is no greater than plus-or-minus 5.7%.
To protect against conflicts of interest, all physicians surveyed were screened to ensure that none of them were affiliated with a market research company or advertising agency, a medical education company, or a pharmaceutical or dietary supplement company. Additional qualifications for participation in the current survey included being a board-certified or board-eligible cardiologist, dermatologist, or orthopedist working primarily in an outpatient practice and currently seeing patients in their office each week. Recruitment was halted when 300 subjects in each specialty had completed the survey.
The 900 physicians surveyed consisted of 198 members of the eRewards U.S. online physician panel (53 cardiologists, 89 dermatologists and 56 orthopedists) and another 702 physicians (247 cardiologists, 211 dermatologists and 244 orthopedists) from a database provided by the American Medical Association (AMA, Chicago, IL).
The eRewards U.S. online physician panel includes over 36,000 physicians who were initially recruited by telephone, mail, fax or email, and who "opted into" the panel in order to take part in market research surveys. For a fee, market research firms such as Ipsos and other organizations such as pharmaceutical companies can obtain access to eRewards' physician panel and invite them via email to take part in online surveys without violating anti-spamming laws. A total of 1,376 cardiologists, dermatologists, and orthopedists in the eRewards panel were sent an email invitation to take part in the survey. As compensation for their participation, they were offered an honorarium ranging between $27 and $31. A total of 412 physicians responded. The response rate of 30% was well within the norms for online surveys conducted among eRewards physician panel members from these specialties. Among those who responded, 48% met all qualifications and completed the entire survey. The remainder consisted of those who did not meet all qualifications necessary to take part in the survey (46%); those who met the desired qualifications, but failed to complete the entire questionnaire (5%); and those who did not take part in the survey because the target number of completed interviews had been achieved (1%).
To complement the sample, a comprehensive database from the AMA listing 800,000 physicians was used. A total of 35,095 randomly selected, pre-qualified cardiologists, dermatologists, and orthopedists were sent an invitation to take part in the survey-either by email if they had expressly authorized being contacted this way, by direct mail, or by fax. As compensation for their participation, they were offered an honorarium ranging between $33 and $57. A total of 1,187 physicians responded. The response rate of 3% was typical of online surveys among specialists sourced from the AMA-supplied database and contacted by email, direct mail or fax. Among those who responded, 59% met all qualifications and completed the entire survey, while 24% were excluded because the target number of completed interviews had been achieved, 14% did not meet all the qualifications needed to take part in the survey, and 3% met the desired qualifications, but failed to complete the entire questionnaire.
Respondents in this survey were physicians who volunteered to participate in this particular survey relating to dietary supplements. While some of these respondents may be self-selected healthcare professionals with a given interest in dietary supplements, that interest could be positive or negative. Also, respondents were informed of its topic only once they accessed the survey, as there was no reference to dietary supplements in the invitation letter.
In the survey instrument, dietary supplements were defined to include a broad spectrum of products: vitamins, minerals, herbals, botanicals, sports nutrition, or specialty supplements. Respondents were asked to select one term that best described their use of dietary supplements: regular use of a variety of dietary supplements, regular use typically including only a multivitamin or multivitamin-mineral product, occasional use, seasonal use, used in the past but no longer, or never used dietary supplements. Regular use was not specifically defined in the survey instrument, except indirectly in contrast to the other terms. Occasional use was defined as taking supplements "throughout the year when I think of it or when the need arises." Seasonal use was defined as "taking them only during part of the year such as during the cold/flu season or allergy season."
Respondents who said they used dietary supplements and respondents who said they recommended dietary supplements to patients were asked to indicate their reasons for doing so. They were asked to choose all relevant responses from a list of 29 potential reasons, including: allergies; anti-aging; anxiety; bone health; cognitive function/memory; depression; dietary pattern (vegetarian); digestive/gastrointestinal health; energy; eye health; flu/colds; headaches; heart health; immune health; insomnia; joint health; lower cholesterol; maintain healthy cholesterol; men's health (prostate health or BPH); men's health (sexual function); musculoskeletal pain; overall health/wellness benefits; skin, hair and nails; sports performance; weight management; women's health: menopause; women's health: painful periods or premenstrual syndrome; women's health: prenatal/pregnancy; or women's health: other. They were also given the option of specifying a reason other than those included in the list.
Results
Over 90% of the cardiologists and orthopedists and almost 70% of the dermatologists who participated in this survey were male. Most were in the 40-to-59 age range, including 71% of the cardiologists, 55% of the dermatologists, and 61% of the orthopedists. Most had been qualified in their specialty for more than 10 years -67% of the cardiologists, 65% of the dermatologists, and 70% of the orthopedists. Geographically, the samples were well dispersed. (Data not shown.)
Among the physicians who took part in the survey, 57% of the cardiologists, 75% of the dermatologists, and 73% of the orthopedists reported using dietary supplements regularly, occasionally, or seasonally. More precisely, regular use of dietary supplements was reported by 37% of cardiologists, 59% of dermatologists, and 50% of orthopedists, and occasional or seasonal usage was reported by 21% of cardiologists, 16% of dermatologists and 22% of orthopedists. In addition, 18% of cardiologists, 8% of dermatologists, and 11% of orthopedists said they had taken supplements in the past but no longer considered themselves supplement users. Twenty-five percent of cardiologists, 17% of dermatologists, and 16% of orthopedists said they had never taken dietary supplements. For a summary of the main results, see Table 1 .
Regular supplement users were asked whether they typically take only a multivitamin or whether they take a variety of products. Multivitamins may also be included within the "variety of products" category. More cardiologists and dermatologists said they regularly use only a multivitamin than said they regularly use a variety of supplements (22% vs. 15%, respectively, among cardiologists, and 34% vs. 25% among dermatologists). However, proportions of regular multivitamin-only users and regular users of a variety of supplements were not significantly different among orthopedists (24% vs. 27%).
Most of the physicians who reported supplement use in this survey were long-term users. About half of the supplement users in each specialty said they had taken supplements for 4 to 10 years, and about a third said they had taken supplements for more than 10 years. Physicians who said they used dietary supplements were asked to select among 29 possible reasons those for which they specifically do so. The reason most commonly given for taking dietary supplements was overall health and wellness, selected by 32% of cardiologists, 42% of dermatologists and 43% of orthopedists. Heart health was mentioned by more than a quarter of cardiologists and orthopedists, while bone health was mentioned by about a quarter of orthopedists and dermatologists. Lowering cholesterol was cited by 20% of 20 cardiologists, joint health by 29% of orthopedists, and skin, hair and nails by 16% of dermatologists. Among 26 listed types of dietary supplement products, the one most commonly reported to be used was the multivitamin. In our survey, 44% of all cardiologists, 61% of all dermatologists, and 57% of all orthopedists said they had used a multivitamin within the past year, and many also used additional products. Over 25% of physicians in each specialty said they had used omega-3/ fish oil supplements, and over 20% of each of the three specialty groups said they had taken a botanical supplement in the past year, with green tea being the botanical most often mentioned. Vitamin C, calcium, omega-3 or fish oil, and glucosamine/chondroitin sulfate were mentioned by at least 20% of at least one physician specialty.
In this survey, the physicians were asked, "Do you ever recommend dietary supplements to patients?" A large proportion of the physicians surveyed said they recommended supplements to their patients -72% of cardiologists, 66% of dermatologists, and 91% of orthopedists. Among those who said they use supplements themselves, the proportion who also said they recommended supplements to their patients was slightly higher (86% of cardiologists, 79% of dermatologists, and 94% of orthopedists).
Physicians who ever recommend dietary supplements to patients were asked to select all the reasons why they do so. The list was the same one that had been used to ask physicians who personally take supplements why they do so. The reasons given by physicians for recommending dietary supplements to patients were somewhat different from those given for personally using such products. While overall health and wellness was the primary reason given for personal use, the reasons given for recommending dietary supplements to patients were clearly related to the physicians' specialty. Among cardiologists, lowering cholesterol, maintaining healthy cholesterol, and general heart health were cited more often than overall wellness as reasons for recommending dietary supplements. Among dermatologists, 81% of those who said they recommended dietary supplements named reasons related to skin, hair, and nails, compared to only 30% citing overall wellness. Among orthopedists, 75% of those who said they recommended dietary supplements mentioned bone health, 73% mentioned joint health, and 53% mentioned musculoskeletal pain as the reason for their recommendation, while only 25% mentioned overall wellness. See Table 2 for a comparison of the top reasons for using vs. the top reasons for recommending dietary supplements, for each specialty.
Most physicians surveyed (96% of cardiologists, 89% of dermatologists and 97% of orthopedists) said they discussed dietary supplements with their patients. Among Table 3 for more information on the products specialists are most asked about by patients who visit them. When probed about their attitudes toward dietary supplement use, 55% of cardiologists, 69% of dermatologists, and 75% of orthopedists agreed with the statement, "It is a good idea for patients to take multivitamins." Also, 69% of cardiologists agreed with the statement, "Adults with a family history of heart disease should consider taking dietary supplements containing omega-3 fatty acids/fish oil." And 93% of orthopedists agreed with the statement, "Adults with a family history of osteoporosis or poor bone health should consider taking a calcium dietary supplement."
Most physicians said professional journals and clinical studies were their most trusted source for reliable information about dietary supplements. Most indicated they had not received any formal education or training on the subject of dietary supplements, but two in three physicians across all three specialties said they would be interested in Continuing Medical Education regarding these products. Those physicians expressed an interest in information about products related to their specialty; basic facts about dietary supplements; potential interactions with pharmaceuticals; how to counsel patients about dietary supplements; and medical, legal and ethical issues relating to dietary supplements.
Discussion
The level of usage of dietary supplements reported by physicians in this survey is similar to the level of usage reported in some surveys of the general population. However, it should be noted that the reported level of usage in the general population is not consistent across surveys, in part because the exact nature of the question asked varies among surveys. Some surveys inquire about use within a short period of time such as the past two weeks or month, some ask about use within the past year, and some pose a general question about supplement use without specifying a time period. The first of these approaches will capture primarily regular users as well as some occasional users, while the last approach will capture virtually all supplement users. Some surveys inquire only about vitamin/mineral supplement use and some cover a broader range of dietary supplements.
The HCP Impact Study asked whether respondents took dietary supplements regularly, occasionally, seasonally, in the past, or never. The question was not limited to vitamin/mineral supplements, but included all types of dietary supplements. The prevalence of regular dietary supplement use reported by dermatologists and orthopedists in this survey (59% and 50%, respectively) was similar to the prevalence of use reported among adults in NHANES 1999 -2000 and NHANES 2003 -2006 , where 52% and 54% of adults surveyed said they had taken supplements in the past month [1, 2] . In the NHANES 1999-2000 study, the prevalence of supplement usage was higher in subgroups of adults more nearly comparable to the physicians in the HCP Impact Study, in terms of age and education: usage was 56% among adults in the 40-to-60 age range and 62% among adults with more than a high school education. NHANES 2003-2006 and NHIS 2000 also reported increased levels of supplement use in adults with more education and in older adults compared to young adults, although different age groupings were used [2, 3] . In the HCP Impact Study, the prevalence of regular dietary supplement use by cardiologists was only 37% -lower than for the other physician specialists and lower than for the general population in recent NHANES reports.
The proportion of physicians in the HCP Impact Study who reported any supplement use is relatively high, since this figure includes seasonal or occasional use, as well as regular use. Our total usage figure was 75% for dermatologists and 73% for orthopedists, while [24] .
Other surveys of dietary supplement use among health professionals have reported substantial levels of usage, from 64% to over 80%. In a survey of women physicians, it was reported that 64% used vitamin or mineral supplements at least occasionally, and 47% of the women used a vitamin or mineral supplement at least 5 days a week [18] . Two surveys of health professionals enrolled in an online course on dietary supplements reported high levels of supplement use (over 80%), perhaps reflecting the interest that led them to enroll in the course [19, 20] .
We have previously reported the results of an earlier survey of dietary supplement use by physicians and nurses [21] . In that survey, 72% of the physicians and 89% of the nurses said they used dietary supplements at least occasionally, while 51% of the physicians and 59% of the nurses said they were regular supplement users. The current results for dermatologists and orthopedists are similar to our earlier findings for other physicians, but reported usage by cardiologists in the current survey is lower.
The use of dietary supplements can be viewed as one of several elements of a healthy lifestyle, since the use of dietary supplements is associated with the adoption of other healthy habits, including control of body weight, engaging in moderate or vigorous physical activity, and not smoking [1] . The vast majority of the physicians included in this survey said they tried to eat a balanced diet (80% of cardiologists, 81% of dermatologists, and 77% of orthopedists), maintain a healthy weight (69%, 79%, and 69%, respectively), and exercise regularly (67%, 70%, and 69%, respectively).
It is interesting that the reasons given for using dietary supplements and the reasons given for recommending dietary supplements to patients were not the same. Maintaining wellness was the top reason for personal use, but reasons relating to specific health issues were the top reasons for patient recommendations, and the health issues were related to the specialty of the physicians. This is consistent with the fact that the type of supplement most commonly used by physicians is a multivitamin, while the supplements they discuss most with their patients reflect their specialty. This is not surprising, since their patients are people who have come to a medical specialist, presumably with a specific problem, and the physicians make recommendations for medications, interventions, or possibly dietary supplements within their field of expertise. Cardiologists were more likely to say they made recommendations related to heart health and cholesterol; dermatologists, to the condition of the skin, hair and nails; and orthopedists, to bone and joint health or musculoskeletal pain.
Although majorities of physicians included in our survey reported using and recommending supplements, they clearly were also aware of potential concerns, as indicated by their interest in continuing education regarding issues such as interactions with pharmaceuticals. There has been a longstanding concern that medical education fails to provide practitioners with a sound basis for evaluating the role of nutrition in health and disease [25] . Providing more nutrition education in medical schools and increasing the availability of Continuing Medical Education relating to nutrition, including discussion of the role of dietary supplements, would be beneficial for physicians as well as for their patients.
Conclusions
The HCP Impact Study shows that physician specialists are very likely to use dietary supplements (57 to 75%) and also shows that most of them may recommend dietary supplements to their patients (66 to 91%). Their reasons for recommending dietary supplements are related to their specialty and differ from their reasons for using dietary supplements themselves. Most physicians in this survey indicated that they had not received any formal education or training on the subject of dietary supplements and expressed an interest in Continuing Education regarding these products. There is a need for expanded medical education regarding the general topic of nutrition as well as the more specific topic of dietary supplements.
